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The definitions and descriptions are intentionally briefand are designed to assist in the clear delineation of particular types of lesions. They are not intended to be full accounts of the diseases.
The definitions are based primarily on morphological characteristics. Pathogenetic and aetiological aspects are taken into consideration where necessary but are not sufficiently established to serve as the basis of a standardized classification at the present time. Pulmonary emphysema will be considered in the present account under the headings vesicular and interstitial emphysema.
1 VESICULAR EMPHYSEMA: an abnormal increase in the size of air spaces beyond the terminal bronchioles with destruction of air space walls.
Some definitions include in the term emphysema cases with irreversible dilatation of air spaces, referring to it as distensive emphysema (Heard, 1958; CIBA Guest Symposium, 1959) ; others consider it separate from emphysema and describe it as overinflation (American Thoracic Society, 1962 Wyatt (1959) . 2Term proposed by CIBA Guest Symposium (1959) . 3Term proposed by Leopold and Gough (1957) . semal): a form ofemphysema that involves air spaces in the centre of lobules (Fig. 6) .
The term centrilobular emphysema should be used whether or not there are deposists of dust within the lesion.
(c) Paraseptal emphysema2: a form that involves air spaces at the periphery of lobules (Fig. 7 Reid (1967) . 2Term proposed by Heard (1958; 1969) . 3Term proposed by CIBA Guest Symposium (1959). recorded separately and categorised collectively according to the predominant type. A bulla is a focus of severe vesicular emphysema with a balloon-like appearance which has been defined as being more than 1 cm in the distended state (CIBA Guest Symposium, 1959) . Cases of emphysema with bullae should be classified under types (a)-(e) and not termed 'bullous emphysema'. A form of very localised emphysema with bullae is recognised; rupture and spontaneous pneumothorax occur. This form can be categorised under (d), irregular emphysema.
Pulmonary fibrosis may be associated with dilatation of air spaces beyond the terminal bronchioles, producing a resemblance to a honeycomb. Such cases are classified as forms of pulmonary fibrosis rather than emphysema and have been described as emphysematous lung sclerosis or honeycomb lung (Otto, 1970; 1971 If the findings are required quickly, one lung may be sliced an hour after infusion, although longer fixation gives better results.
After fixation the lung can be examined as wet whole-lung slices in water in a tray (facilitated by impregnation with barium sulphate) and/or after the preparation of paper-mounted whole-lung sections. Both methods are easy to carry out and not very time-consuming (see Appendix).
Several methods are available for measuring the amount of emphysema in lung slices, and all produce reliable results. They include a quick six-zone method, point-counting, comparison with photographs of standards, and a grid of 10 radiating segments (see Appendix).
CHRONIC BRONCHITIS: usually defined in clinical terms as a chronic inflammatory condition of the bronchi producing an increase in mucus secretion by the glands of the tracheobronchial tree resulting in the expectoration of mucus at some time of the day for at least three months of two consecutive years. Pathologically the bronchial wall may be thickened, and the following features may be observed histologically: enlargement of the mucous glands, dilatation of mucous gland ducts, an increase in the number of mucous cells in the acini of mucous glands, goblet cell hyperplasia and squamous metaplasia of the surface epithelium, a variable degree of chronic inflammatory cell infiltration. Chronic bronchiolitis is often associated with it, and there may be narrowing or obliteration of the lumen (Reid, 1967; Heard, 1969) .
Bronchoscopic studies suggest that there may be several kinds of chronic bronchitis, but subdivision of these requires further pathological research.
BRONCHIECTASIS
Bronchiectasis: irreversible dilatation of bronchi, usually associated with inflammation.
The dilatation of a bronchus can be appreciated by comparing its diameter with that of the accompanying pulmonary artery, which is normally similar Cylindrical bronchiectasis: usually involves basal segments (Fig. 10) , and the lumen often contains purulent mucus (Spencer, 1977 There is a special form of cylindrical bronchiectasis which affects proximal bronchi as a consequence of the bronchial involvement in allergic bronchopulmonary aspergillosis. (Heard, 1958; 1969) (a) Methodfor fixing lungs under a standard pressure Mucus is sucked from the bronchi and a cannula is tied tightly into the main bronchus and attached to the tube from the upper container of 10% formol saline, as seen in Figure 8 Wentworth, 1949, 1960) Thick slices of a lung fixed in formalin in the distended state are embedded in gelatin, and sections cut 400,u thick on a large microtome are mounted on paper. The sections are suitable for filing with other papers and for sending through the mail. Care must be taken during processing to prevent digestion ofthe gelatin by enzymes from the tissues of the lung or from contaminating organisms (Medical Research Council Committee, 1975) .
METHODS FOR MEASURING EMPHYSEMA
(a) A rapid six-zone methodfor measuring emphysema (Heard and Izukawa, 1964) The six zones are illustrated in Figure 9 . A prepared wet slice, impregnated with barium sulphate, is examined with a hand lens or dissecting microscope to assess the change in detail, and then by the naked eye the area is divided visually into six zones of equal area (using metal probes). Each zone is awarded up to 3 units according to the proportion of the area emphysematous. Half units are also counted. The result is stated as a number of units out of 18 total units. The percentage of the slice that is emphysematous is obtained by multiplying by 5.5.
(b) A point-counting methodfor measuring emphysema (Dunnill, 1962) Wet lung slices or paper-mounted whole-lung sections may be examined under a transparent plastic grid carrying an array of points (or small holes) arranged in a hexagonal pattern (eg, 4 mm apart). At each point a record is counted of normal lung, emphysematous lung, or non-alveolated tissue such as blood vessel or bronchus. Emphysema may be expressed as a percentage of the area of a slice, or several slices, or of the volume of a lung.
(c) A method for measuring emphysema using comparison with photographs ofstandards (Thurlbeck et al., 1970) Paper-mounted whole-lung sections are prepared and compared with a standard set of photographs of selected whole-lung sections. The method is quick, and the results are similar from different observers. The scores represent arbitrarily derived grades of severity.
(d) A methodfor measuring emphysema using agrid of 10 radial segments (Ryder et al., 1969; Gough et al., 1967) A plastic grid marked by a circle divided by five straight lines into 10 equal segments is placed over a wet slice or paper-mounted whole-lung section with the centre point over the mid-point of the interlobar fissure and with any one of its lines lying along the fissure. Emphysema in each segment is assessed as 0 absent, 1 mild, 2 moderate, 3 severe, giving a maximum total of 30 points.
METHODS FOR QUANTITATING HISTOLOGICAL CHANGES OF CHRONIC BRONCHITIS
The main pathological evidence for the mucous hypersecretion observed clinically in chronic bronchitis is enlargement of the bronchial mucous glands. There are three methods for measuring this.
(a) Gland/wall thickness ratio method (Reid, 1960; Transverse sections of main or lobar bronchi are examined by means of a graticule set in the eyepiece of a microscope. At a site where cartilage is roughly parallel to the surface epithelium, the distance from the epithelium to the cartilage (W) is measured and, at the same point, the depth of the mucous gland layer (G). The mean of several measurements is compared with a normal range 0-14-0-26 for G (b) Cut-out and weigh method (Restrepo and Heard, 1963a and b) Transverse sections of selected bronchi are projected at a magnification of x 10 on plain white card, a measured area of which is first weighed. The outlines of the bronchial glands are then drawn on the card and cut out and weighed. The actual areas of the glands in sections can be obtained in this way and evaluated by comparison with controls. This method can also be used to measure cartilage and whole walls (Restrepo and Heard, 1964) . (c) Point-counting method Sections of bronchi are projected on a screen marked with a grid of points. The number of points corresponding to bronchial glands (or muscle, etc) is counted and is expressed as the areas of glands (or muscle, etc) in absolute numbers in selected bronchi (Macleod and Heard, 1969; Hossain and Heard, 1970) or as a ratio to points corresponding to cartilage, expressed as a percentage (Dunnill et al., 1969 
